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In 2003, a meeting of representatives from European and North American centres was held in Canada, with the aim of developing a consensus algorithm. In this meeting it was recommended that home-care C1 esterase inhibitor (C1-INH) therapy be offered to patients with HAE and that these patients should be allowed to keep a supply of C1-INH replacement for personal use at home to be either self-administered or infused by a caregiver [2] .
In 2005, a new consensus document was published [5] which supported the previous recommendation that all C1-INH-deficient patients should be offered the opportunity for home possession of C1-INH. Self-possession was shown to reduce the time patients spend awaiting infusion [6] . It was noted that patients should be allowed to keep sufficient therapeutic dose of C1-INH to treat a laryngeal attack, as 50-75% have a life-threatening attack at some time [7, 8] . It was advised that access to C1-INH for acute attacks should be optimised by home therapy training and that the management of patients who selfadminister C1-INH concentrate should be standardised. Recommendations were made and are presented in table 1 [5] .
In the 2005 guidelines, recommendations were made on the topics that home therapy training programmes should cover ( table 2 ) [5] . In order for self-administration to be effective, a care management plan and good local transport links to an emergency department were deemed essential. It was also recommended that family physicians of self-administering patients be informed of their treatment choice [5] .
In cases where the patient did not wish to, or was unable to self-administer C1-INH therapy, patients could keep a supply of concentrate for their use under the supervision of a health worker. This self-possession would reduce the time patients spend waiting for infusions. Consensus was that such a programme should be accompanied by appropriate information that should be carried by the patient for presentation at the emergency department in case of an attack and should include strategies for resupply of concentrate. It was also acknowledged that home possession may have benefits for children in the time to treatment from onset of attack [5] .
In 2007, a review of studies detailing the use of C1-INH concentrate and home therapy in patients with HAE was published [9] . Patients who self-administered C1-INH (or had treatment infused by a family member), either ondemand at the onset of an attack or as regular prophylaxis, experienced improved quality of life and reduced severity, duration and frequency of attacks [10] [11] [12] [13] [14] [15] . An excellent safety profile was also observed. At that time, children with HAE were still not usually considered for home therapy in the UK. One of the studies in this review used on-demand C1-INH therapy as first-line therapy for children, with regular prophylaxis for those who suffered frequent attacks; severe attacks were prevented and hospital time and absence from school were reduced [15] . The review concluded that the option of home therapy should potentially be made available to all HAE patients, adults and children, including those who suffer infrequent attacks [9] .
The 2007 consensus document extended the idea of self-infusion and recommended that, for early treatment Criteria for entry on to the home treatment programme -Proven C1-INH deficiency.
-The patient's use of and compliance with prophylactic therapy should be optimal. -In order to maintain required infusion skills, the patient should normally require infusion of C1-INH at least every 3 months. -The patient must be motivated to comply with the home therapy programme and all its implications and be willing to be responsible for giving their home therapy. Written consent confirming this must be obtained before the programme is commenced. -The patient must be counselled regarding the risk of transmissible infections from a blood product. The patient should demonstrate an understanding of this and provide written informed consent to receive therapy. -The patient must have a partner willing to attend the home therapy programme who will be present when therapy is required. -Written confirmation of support for home therapy must be agreed with the patient's general practitioner, including emergency support or an agreed pathway of emergency care. -The patient must have access to a telephone when administering therapy. -The patient must have good venous access.
-The patient must agree to call for an ambulance if self-cannulation is unsuccessful when concentrate is required. -In most circumstances, home therapy is not employed in children.
a These guidelines have developed since 2005 and have progressed to now offer self-administration to all willing patients [25, 26, 40] . C1-INH = C1 esterase inhibitor.
of acute HAE attacks (and to facilitate prophylaxis where necessary), home C1-INH replacement self-infusion programmes should be offered to patients. These programmes are similar to the haemophilia self-infusion protocols which have been in use for over three decades [16] . The consensus meeting recommended that home self-infusion protocols should be available on patient websites and proposed the establishment of Comprehensive Care Clinics for the diagnosis, therapy and management of HAE, including the development of home infusion and home-care programmes. Comprehensive Care Clinics should be encouraged to register HAE patients in national and international database registries to facilitate research into the diagnosis and management of this disorder [17] .
Although C1-INH (namely Berinert) has been approved in Germany for the treatment of acute HAE attacks since 1979 [18] , C1-INH was only available on an individual 'compassionate use' basis in other parts of Europe and only became available in the USA in the latter part of the last decade: Berinert was approved for the treatment of acute HAE attacks in 23 European countries in 2008 [19] and in the USA in 2009 [20] ; Cinryze was approved by the Food and Drug Administration (FDA) for routine prophylaxis in 2008 [21] and for self-administration for prophylaxis in 2009 [22] . Around this time, two new products were licensed for the treatment of acute HAE attacks: ecallantide (Kalbitor, a kallikrein inhibitor) was licensed in the USA [23] and icatibant (Firazyr, a bradykinin β 2 -receptor) was licensed in Europe [24] .
In 2009, the HAE international home therapy consensus document was formulated [25] . Initially, most selfadministered treatment was limited to pasteurisednanofiltered C1-INH replacement. It was agreed that every patient with HAE should be considered for selfadministration training, once the diagnosis of C1-INH deficiency was confirmed. Extremes of age were no longer seen as a limiting factor in self-administration, although children needed a responsible adult willing to undertake training. It was strongly recommended that patients train with a 'home therapy partner' who would be able to provide support, advice and, where applicable, be trained to administer therapy. In the absence of a 'home therapy partner', it was recommended that extra care be taken with arrangements for medical back-up. Home therapy was recommended in pregnant and lactating women. It was stated that attacks at all sites could be selftreated; however, in the case of laryngeal oedema, patients should be urgently transferred to hospital after home therapy. Self-administration was found to be associated with a low incidence of 'cannulation failure' and could preserve veins more effectively than hospital-based care [25] .
The consensus view was that the self-infusion training programme should be conducted over several sessions to ensure that the patient and treatment partner have sufficient practice to be familiar and confident with technical and medical aspects of self-administration. Prior to starting home therapy, the patient should have received the proposed home therapy at least once and have self-administered the therapy under medical supervision. The patient's and treatment partner's knowledge should be assessed upon completion of training and refresher training planned at least every 12 months [25] . Furthermore, it was noted that there was a need to optimise prophylaxis but home therapy need not be delayed since training can take place simultaneously with other treatments, and in most patients, attacks occur despite prophylaxis [25] . The 2010 international consensus algorithm for the diagnosis, therapy and management of HAE [26] agreed with the 2007 consensus document that home pasteurised-nanofiltered C1-INH self-infusion programmes should be offered to patients and be similar to haemophilia self-infusion programmes. It was also recommended that HAE patients be linked to a Comprehensive Care Clinic which must provide accountability for home-and hospital-based use of potentially toxic treatments, track patient outcomes and develop and meet Standards of Care for HAE. Comprehensive Care Clinic programmes should combine clinical care, education and research, and provide hospital-based patients with education of and accessibility to home therapy programmes.
Shortly after the release of these consensus documents, several phase III trials and other studies were reported [27] [28] [29] [30] [31] [32] and the recommendations were updated to state that HAE patients should carry two doses of any of the HAE therapies. With the availability of newer treatments, the two doses could be plasma-derived C1-INH, recombinant human C1-INH, icatibant or ecallantide [33] .
In 2011, Cinryze was granted European marketing authorisation for self-administration for routine prevention and treatment of acute HAE attacks in adults and adolescents [34] ; also in 2011, Firazyr was approved by the FDA [35] and in Europe [36] , and Berinert was approved in Europe [37] for self-administration of treatment for acute attacks. In 2012, Berinert was approved for self-administration for acute attacks in the USA [38] . Recently, Berinert was approved for short-term prophylaxis in Europe [39] .
In 2012, evidence-based recommendations for the management of HAE were published by the Hereditary Angioedema International Working Group (HAWK) [40] . This consensus stated that all patients with HAE should have access to at least one therapy out of plasmaderived C1-INH, recombinant C1-INH, icatibant and ecallantide. Additionally, wherever possible, and permitted by specific prescribing guidelines, patients should have the on-demand medicine to treat acute attacks at home and should be trained to self-administer these agents. This recommendation was based on observations that greater efficacy of early on-demand treatment was reported compared with hospital therapy [14, 41] . This consensus document concluded that further investigation is needed to determine whether implementation of aggressive early home on-demand treatment would reduce the need for prophylactic treatment in patients whose attacks are insufficiently controlled by standard on-demand treatment, and that a more proactive, patient-centric approach towards HAE treatment needs to be implemented [40] .
Finally, the WAO global guideline for HAE also endorsed self-care and home care of HAE by both consensus and evidence-based medicine [3] . The guideline was approved by the affiliated Allergy Immunology Associations worldwide. It emphasised that all therapies should be available to all patients with HAE worldwide and that home-and self-administration are preferred since they reduce morbidity, absenteeism, cost, disease burden and potential mortality, and improve quality of life.
Consensus on Home Therapy in Children and Adolescents
A consensus on therapeutic strategies in children and adolescents with HAE has recently been published. It concludes that home therapy with pasteurised-nanofiltered C1-INH is possible for trained and educated patients (or their parents or guardians) and that a home therapy regimen is reasonable when long-term prophylaxis is necessary; however, the frequency of attacks appropriate for this therapeutic option needs to be defined [42] .
Current HAE Treatment Options
Currently there are two HAE treatment strategies licensed for self-administration: pasteurised-nanofiltered C1-INH and icatibant [4] . Several studies of self-administered HAE therapy have been published ( table 3 ) and they confirm that self-administration of HAE therapy resolves attacks quickly and safely, and gives patients greater confidence in managing their condition. General consensus is such that self-administration should be offered to patients whenever possible.
Compliance with Current Treatment Recommendations
Consensus documents have been in circulation for almost a decade; however, a web-based survey in the USA conducted between October 2009 and February 2010 (at a similar time to the FDA approval of pasteurised-nanofiltered C1-INH), found that although more than 90% of the 172 responding physicians recommended treating acute HAE attacks, only half of them had used C1-INH to do so and very few had patients who self-treated (8.1%) 7 or received home healthcare assistance (3.5%) [48] . Furthermore, a recent survey (conducted between November 2010 and February 2011) showed that many international physicians neither adhere to the 2010 International Consensus Algorithm for treating HAE nor follow current evidence-based studies [49] ; however, until recently, some physicians have been unable to adhere to such guidelines because of lack of approval of HAE treatments in their countries [48] . Since the US survey, clinical experience has increased significantly and this should help to improve compliance with current treatment recommendations. For example, in Frankfurt University Hospital, where C1-INH therapy has been available for many years, 74% of patients with HAE receive on-demand C1-INH therapy, 49% of patients are self-administering their therapy and treatment is individualised to limit disruption to normal daily activities [18] .
These inconsistent treatment approaches are a concern and warrant investigation into potential barriers that prevent adherence with current recommendations. Emphasis should be placed on the education of physicians and nurses to raise their awareness of, and compliance with current HAE treatment recommendations. Patients should also be encouraged to take a proactive role in the management of their condition.
Conclusion
In summary, consensus group meetings have recommended that self-administration and self-possession of treatment are beneficial to patients with HAE. Recent studies have confirmed this showing that acute attacks are resolved quickly and safely with self-treatment, minimising the burden of disease. To date, guidelines essentially see only pasteurised-nanofiltered C1-INH and icatibant as real self-administration opportunities; however, ecallantide is approved for home-administration by a healthcare provider in the USA. Resources need to be maximised to encourage more patients to move to self-administration and to increase physicians' awareness of treatment recommendations.
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